It has been 25 years since the beginning of the economic transformation in Poland and other countries of Central and Eastern Europe, associated with the change of the centrally controlled system over economy towards an economy based on market rules. Those changes, taking place in the conditions of globalisation of the world economy and European integration, and in recent years also the global recession, affect previously developed socio-economic structures, including the structures of industry. The aim of the article is to present changes in the role of industry in the economy of Poland, transformation of the ownership, branch and spatial structure of the industry of Poland and its diversification in regional and supra-regional systems as well as to attempt to answer the question of how the processes of industrial restructuring, undertaken during the years of economic transformation, contributed to its adaptation to the conditions of the market economy and improvement of its competitive position in global and European levels, including the possibility of integration into the global industrial networks.
Introduction
Ongoing since 1989, the processes of economic transformation in Poland and other countries of Central and Eastern Europe, associated with the rejection of the centrally planned economy based on close links with the countries of the former Council for Mutual Economic Assistance (CMEA) under the guiding role of the Union of Soviet Socialist Republics (USSR), and the introduction of an economy based on market rules, affect the transformation of the previously developed socio-economic structures, including a variety of industrial structures, among which particularly interesting from the geographical point of view are the changes of spatial structures. These changes, leading to adaptation of the structures to the changing management rules, take place under the influence of impulses from the international environment related to the globalisation processes of the world economy, building a knowledge-based economy and the shift from the industrial and post-industrial phases to the information phase of the civilisation development. Their effect are changes in the sectoral structure of the economy, in which industrial activity, a fundamental base in the industrial phase, gives way to service activities, in particular the activities related to financial services, education, science and research and development. It should be noted, however, that this decreased role of the industry in favour of the services sector is mainly related to the activation of labour resources, not its significance in the development of civilisation. In the case of Poland and other Central European countries an important role is also played by the factors related to the influx of foreign investment and the process of European integration, which means the adjustment of national legislation and economic policies to the Community agreements and policies implemented at the European level. The consequence of this process is a change of the previous structures, mainly relating to ownership, spatial and sectoral structures of industry and its function in the economic development of spatial systems of different scales.
In light of these prerequisites, the aim of this article, based on the statistical data, is to analyse changes in the role of industry in the economy of Poland during the economic transition on the basis of its participation in the employment structure, gross output, gross value added and investment outlays, transformation of the ownership and spatial structure of the industry of Poland and its diversification in regional and supra-regional systems under the influence of internal (national) as well as international factors, relating to the inflow of direct foreign investment, as well as change in the branch structure of industry of Poland against the EU as an expression of transformation processes aimed at modernising the national industry.
The analysis includes the industry ). The sources of the data were statistical yearbooks and other publications of the Central Statistical Office (CSO), data from the Ministry of Treasury, National Bank of Poland (NBP), Polish Information and Foreign Investment Agency (PAIiIZ) and United Nations Conference on Trade and Development (UNCTAD). The author encountered difficulties in accessing comparable data over the full research time (the issue of significant difficulties accessing detailed data in specific time intervals referring to the development of industry were discussed at length in previous papers of the author -Rachwał 2008 author -Rachwał , 2010a .
Based on the available data the basic indicators commonly used in economic geography were calculated, including those referring to structure and temporal changes of phenomena, as well as location quotient and concentration indicator (Czapliński et al. 2013 ). For comparison with other countries, the study used the results of previous research on the industry of the EU regions and the transformation of the industry of Poland against the countries of Central and Eastern Europe (incl. Kilar et al. 2008; Rachwał et al. 2008 Rachwał et al. , 2009 Rachwał 2010b Rachwał , 2011a Rachwał ,b,c, 2014 Gierańczyk & Rachwał 2012; Kilar & Rachwał 2014) . All this allows determining the position of the industrial sector in Poland in the adjustment processes leading towards the formation of effective spatial and branch NACE Rev.2.0 (from 2008) . In case of lack comparable data by section at regional level, available data for industry together with construction data was used (thus including section F of NACE Rev. 1.1/2.0).
2 It should be noted that in the analysed period there was a change of the classification of economic activities (NACE Rev. 1 to Rev. 2.0), but the changes in this area are so small that in the case of the analyses on the level of economic sectors and sections this problem can be omitted; for the analyses by branches such direct comparisons are not possible over such a long period of time.
structures characteristic of the most developed countries of the world.
Research issues of structural changes of industry in Polish geographical literature
The issues of transformation of industrial structures in economies in transition and building of the knowledge economy have become the focus of many researchers, representatives of various scientific disciplines, including economic geographers. A special role has been played by the work undertaken on the basis of the geography of industry, which in the period of dynamic changes of the role of industrial activity in the economy, industrial policy, as well as changes in the availability of data on the production activities, had to analyse its achievements to date and undertake the new research issues, in line with the emerging challenges, both from the methodological point of view as well as for the economic practice. After all, these studies have always served both the theoretical and cognitive purposes, but also the application processes, supporting the formulation of strategic objectives in terms of directions of economic transformation and changes in industrial policy. Generally speaking, over the 25 years of economic transformation, there have been changes in the scientific interests of Polish industrial geographers that relate to the challenges connected with the analysis of the transformation processes. This manifests itself in undertaking new fields of research and testing new methods of studying structural changes in industry.
Undertaken new research problems on the basis of the geography of industry is in line with the current research and application priorities of Polish science, although it should be noted that in this regard, also in relation to spatial transformations, the studies were also undertaken by representatives of economic sciences, as indicated by Czapliński (2008) .
It is worth noting that conferences in the field of industrial geography, organised annually in December by the Industrial Geography Commission of the Polish Geographical Society (Zioło & Rachwał 2008) and the Department for Entrepreneurship and Spatial Management of the Institute of Geography at the Pedagogical University in Kraków have become a special forum for exchanging ideas and research achievements in this area (Zioło & Rachwał 2014) . The results of the research in this field were published, especially in the last 15 years, in "Studies of the Industrial Geography Commission of the Polish Geographical Society", as well as other leading journals and publication series, both national and international.
Given the time criterion, several characteristic periods need to be delimited in which changes of the research issues are visible, i.e.:
• the initial phase of the economic transformation (known as the transformation shock): 1989-1993, in which researchers focused on analysing the state of the industry at the end of the centrally planned economy and the effects of actions taken as part of 'the shock therapy' for the operation of industrial enterprises, as well as adaptation strategies of companies to new economic conditions; • the major economic transition period: 1994-2004 ; during this period the research was related mainly to the assessment of the impact of different paths of privatisation of enterprises, including foreign capital inflow, on the processes of restructuring as well as industrial structural changes; moreover, the undertaken discussions were related to the assessment of the effects of 'the shock therapy' in Poland, compared to those countries in Central and Eastern Europe, where more evolutionary transition strategies were selected, as well as the impact of the creation of Special Economic Zones for the development and changes in the spatial structure of industry; • the main phase of European integration: 2004 European integration: -2007 ; during this period the researchers focused their attention on the issue of influx of foreign capital into Polish industry and also the expansion of domestic enterprises on the European markets, which was related to the inclusion of Poland to the single European market; other studies referred to the problems associated with maladjustment of the labour market structure to the challenges related to the transformation of industry; moreover, the first assessments of the effects of the economic transformation and restructuring actions were undertaken; • the period of global economic crisis: 2008-2015 (?) ; in this period, more prominently the issue of the impact of pulses from the international environment was stressed, including those related to the construction of a knowledge-based economy and recessive phenomena in the world economy on the functioning of industry; strong attention was played to the necessity to re-industrialise the national and European economy and to a greater sectoral differentiation of the structure of the industry and increase of its innovativeness, which prepares the economy better to the crisis phenomena. It should also be noted that the observed evolution of the research interests was in line with the stages of the economic transition and changes in the international environment, followed by maintaining the interest in the issues being the subject of many years of research of industrial geography, including the interaction between industry and natural environment as well as location factors (Zioło 1992; Parysek 1993a; Stryjakiewicz 2014) .
Research in the area of change of industrial structures were taken on the basis of various methodological orientations in economic geography (Stryjakiewicz 2001a (Stryjakiewicz , 2014 and at all spatial levels: mega-(global and European systems), macro-(national system), meso-(regional system), as well as microeconomic, although at lower levels there are restrictions arising from the availability of the data on the structure of the industry at the local and supra-local levels as well as at the level of economic entities, as pointed out by Domański (1997) and Rachwał (2008 Rachwał ( , 2010a .
It is worth noting that the methodology studies widely accept that the issue of structural change in industry is one of the main research fields. This research current presents model approaches to structural changes in industry and the role of industry in the socio-economic space (Stryjakiewicz 1999; Zioło 2008 Zioło , 2014a , as well as the use of selected theories and concepts to explain structural changes in industry (Stryjakiewicz 1994 (Stryjakiewicz , 2001a .
The starting point for the research on structural changes is to analyse the national circumstances related to the change from the rules of the centrally planned economic system to a market economy, implemented legal instruments, especially as regards freedom of economic activity, privatisation of state enterprises and directions of industrial policy, including the restructuring programs of specific industries, as well as international conditions associated with building a knowledge-based economy, intensifying processes of globalisation and European integration as well as the recent global crisis (Rochnowski 2000; Rachwał 2003 Rachwał , 2013 Zioło 2010 Zioło , 2013 Zioło , 2014b . Many authors, incl. Domański (1997 ), Zioło (2003 , Rachwał (2008) , emphasise how crucial from the point of view of structural analysis are the studies on functioning of the basic elements of the spatial structure of industry, i.e. industrial entities (enterprises), mainly their ownership, production and employment structure, supply and sales trends as well as costs. An important issue is also the effects of restructuring actions taken in enterprises to increase the competitiveness of Polish industry as well as multiplier effects of industrial development for the regional and local economy. Such studies, despite the difficulties in accessing individual data, were undertaken by Tobolska (1994) , Parysek (1994) , Jażewicz and Rydz (1994) (Rochnowski 1993; Misztal 1996) . From the point of view of the objectives of transformation, an important issue is the issue of changes in the ownership structure of the industry of Poland and selected regions or branches, as well as industrial investment structure (Bazydło et al. 2001) , and the role of foreign investment for the restructuring process, or more broadly -structural changes (Domański 2001 (Domański , 2003a Piasecka 2001; Namyślak 2004; Brezdeń 2006) .
Efforts were also addressed to the changes in the exports structure of Polish industry (Komornicki 2006; Wieloński 2010) , which can be regarded as an effect of restructuring processes in industry, as well as change in the functioning of corporations and large enterprises, mainly their sectoral structure and spatial concentration (e.g. Domański 2003b (e.g. Domański , 2005 Gierańczyk & Stańczyk 2003; Tobolska 2004 Tobolska , 2014 Śleszyński 2007 , 2008 , 2010 , 2014 Zioło 2009 Zioło , 2011 Kilar 2014 Kilar , 2015 Raźniak & Winiarczyk-Raźniak 2015) . A special role is played by the issue of links between these businesses with local and regional environment (Stryjakiewicz 2005; Domański & Gwosdz 2005; Rachwał & Wiedermann 2008 ). However, it should be emphasised that despite numerous studies on this issue, as a rule, the analyses of the functioning of various corporations to a small extent relate directly to their impact on structural change of the industry in Poland.
Transformation processes in Poland and other countries of Central and Eastern Europe are also of interest to foreign researchers. These are the work relating both to the assessment of the progress and of the effects of the economic transformation and industrial restructuring (Kennedy 1997; Lee et al. 2004) , as well as to particular industries 
Transformation of the role of industry in the economy
Analysis of changes in the share of industry in the structure of employment in the years 1995-2013 indicates a slow but systematic decrease in the role of this sector in the activation of labour force (Fig. 1) . In the years 1995-2011 the share of industry was reduced from over 25% to about 20%. Two phases of transformation in this regard can be distinguished: in 1995-2000 there was a large drop in the share of industry in employment, and then in the next five years its insignificant increase followed by another period of decline. However, this growth was caused by the revaluation of the data on employment in agriculture based on the National Census, which resulted in a sharp rise in the share of industry since 2002.
However, changes in the share of industry in production (gross output), gross value added and investment outlays take a slightly different shape. This share is generally higher than in the case of employment, reflecting a greater role of industry in the economy measured with production and investment indicators. After a period of decrease in the share in the 1990s, which is a typical feature of countries of Central and Eastern Europe which in the conditions of the centrally planned economy implemented the program of intensive industrialisation and at the beginning of the transformation the role of industry in the economy was very high, in the twentyfirst century there was an increase observed in the shares of industry in the structure of gross output, gross added value and investment outlays.
A relatively small changes in share of industry in employment in the studied period of time influenced the fact that Poland is still among the countries of the European Union with very high shares of employment in the industrial sector compared with the 'old' EU-15 and high shares in gross value added (Rachwał 2011b,c). It should be stressed, as pointed out in earlier work (Kilar et al. 2008 , Rachwał et al. 2008 , 2009 , that many European countries and regions continue to strengthen the potential of this sector as measured by gross value added, which does not agree with the hypothesis present in many research papers of common processes of deindustrialisation of Europe. Transformation of industrial potential is rather a confirmation of the reindustrialisation processes, in which labour-intensive industries give way to knowledge-intensive industries, characterised by higher added value, which reduces the diminishing role of industry in the immediate activation of labour resources. This is increasingly the apparent feature of the industry of countries transiting from the post-industrial phase to a knowledge-based economy. This was also pointed out by Lux (2009b) , who stated that despite the observed deindustrialisation processes, the industry maintains a leading role in influencing competitiveness.
Ownership transformation in the industry of Poland
Changing management system in Poland entailed privatisation processes of enterprises. In a broad sense, according to Misztal (1993 Misztal ( , 2003 , this process involves the conversion of the existing industry ownership structure of the country, region, city or gmina (third-tier administrative division) in the direction of increase in the share of the private sector. It also includes the emergence of new Source: compilation based on CSO data private enterprises. In light of many research papers it should be understood that in the process of economic transformation privatisation in a strict sense is of particular importance, as it involves the transfer of so called 'socialised' (non-private) enterprises (state, municipal and social) or parts of them to the private sector.
Many authors indicate that privatisation is one of the basic conditions of improvement of economic efficiency and competitiveness of the company and determines attracting new investment (capital). There are also macroeconomic benefits, which include: reduced government spending (to subsidise unprofitable enterprises), increased state revenue (from sale of businesses), and consequently improved quality of goods and services (Bałtowski 2002) . Misztal (2000 Misztal ( , 2003 points out that without the privatisation of most of the productive potential of industry, the smooth functioning of the market economy in the region does not seem possible, as confirmed by the experience of many countries and regions in the world. However, the results of the studies of Tichá (2012) on privatisation in transition economies suggest that private ownership is an important but not sufficient determinant of firm prosperity.
Misztal (1993, 2003) notes that the privatisation process of industry in a broad sense began in Poland in the 1980s, thanks to the resolution of the Council of Ministers of 1981 on the development of small manufacturing, which ended a period of discrimination of craft and limitations to its development. Of course pace of privatisation has clearly risen since 1989 with the adoption of the relevant laws, primarily the Law on privatisation of state-owned enterprises (13 July 1990). This was an essential legal instrument governing the procedure of privatisation of state enterprises in the initial period of transformation (1990) (1991) (1992) (1993) (1994) (1995) (1996) and the first quarter of 1997). Later it was replaced by new laws governing privatisation processes. Based on existing laws on the privatisation of state enterprises in Poland there are three basic paths to the proceedings:
1. Capital privatisation -indirect, transforming a state enterprise into a sole shareholder of the State Treasury (commercialisation) and the deployment of shares to third parties or transformation of the enterprise into a company with creditors' participation in the conversion of debt into shares. This path of privatisation was to have been selected for large and medium-sized enterprises in good financial condition. In the light of the literature it should be noted that this is the most preferred method of privatisation for the state budget (due to income from the sale of shares), as well as for the company, as the strategic investor most often accepts additional commitments concerning the size of the investment, capital increase, the level of employment and others.
2. Direct privatisation, involving the sale or lease of its property in whole or in part to private entities. This manner of privatisation was to concern primarily smaller companies and is also applicable in the case of the enterprises with relatively good financial condition.
3. Liquidation of the company for economic reasons.
In 1995, in the framework of indirect privatisation procedure, a unique program in Central and Eastern Europe of mass privatisation was launched, which consisted in creating National Investment Funds (NFI). The program was designed to accelerate and extend the scope of the ownership transformation. However, from its outset it aroused many doubts and controversies, even among its creators. It has not fulfilled the function of universal enfranchisement, even though a large part of the society was allowed to take part in it through the purchase of share certificates (Szczepkowska 2003) . The list of defects of the program mentioned in the literature is very long. The most important of them, by Karpińska-Mizielińska and Smuga (1995) , include the delay in the implementation and over-complication; setting up the implementation of often conflicting objectives, since the emphasis was mainly on the function of enfranchisement, and from the prospects for the economy the most desirable is the restructuring function; extending it to the companies which had not yet been able to adapt to the changing environment; the differences in economic and financial condition of companies participating in the program ( 1 ⁄3 of them brought losses at the start of the program); and little interest on the part of foreign capital. Szczepkowska (2003) also points out that the NFI formed as conglomerates (diversified companies) as a result of random rather than the market selection, which further highlights the originality of this path of privatisation. As it turned out this had a negative impact on the functioning of enterprises under the NFI. However, the NFI program can be considered as one of the group modes of privatisation of state assets. Because of their relatively small scale (512 enterprises, without the largest industrial enterprises) it has not contributed to the rapid privatisation of the industrial sector. There are also noticeable achievements in the restructuring of most of the companies that became part of the NFI, although taking into account the cost of the project (including consultancy), the same results could have probably been achieved with lower cost (Szczepkowska 2003) . The negative effects of mass privatisation programs in many post-communist countries were pointed out by Hamm et al. (2012) . It should also be noted, by Śleszyński (2007) , that the pace of privatisation processes was different for the different economic sectors: services were privatised quickest (especially trade), the slowest -the so-called heavy industries and power engineering, which are capital-intensive for technological restructuring.
Despite numerous problems of privatisation, occurring especially in the case of large and strategic enterprises, as well as mistakes (including wrong choices of strategic investors), this process can be considered almost finished, and its scale and effects have so far been satisfactory. In the years 1990-2012 the privatisation process included 7551 companies from 8453 state-owned enterprises operating in 1990, including state-owned farms (Fig. 2) . The greatest concentration of these transformations was in the years 1990-1995, when over 500 state-enterprises were subjected to privatisation annually. In total, by the end of 2012, direct privatisation included 2118 state-owned enterprises, and in 1127 of them the process of liquidation ended. Of course, among the commercialised state-owned enterprises many remained in the hands of the Treasury. As of 31 December 2014, the Minister of the Treasury exercised rights to the shares of 233 operating companies, of which in 98 companies the share of the State Treasury was 100%, in 33 companies the State Treasury held a majority stake, while in 102 companies State Treasury held a minority stake (MSP 2015) . The process of privatisation in the strict sense is thus not complete, because nearly 100 companies represent the State Treasury single company, most of which will be sold to the private sector. According to the adopted policy of privatisation, ultimately the State Treasury is to keep shares only of a few geopolitically and economically strategic enterprises. It should be noted that such a policy direction has been much criticised in the literature; it was pointed mainly on the efficiency of the state-owned companies in the interwar period and contemporary French companies investing in Poland with a large share of the French State in the shareholding.
A significant part of the companies subject to ownership transformation were industrial companies, which resulted from the fact that in Polish conditions many service enterprises (e.g. commercial), fine crafts and -above all -agriculture, even in the times of socialist economy remained in private hands (contrary to many other countries in the region, particularly former USSR republics). In the years 1990-2011 the ownership transformation processes covered 5897 businesses (excluding farms), of which 2870 i.e. almost 50% were industrial enterprises (Tab. 1). In this group, the majority were companies representing manufacturing -nearly 90% of the total. The largest group were those belonging to the three divisions (manufacture of machinery and equipment, food products and other nonmetallic mineral products), which accounted for nearly 40% of the companies included in the section C -Manufacturing. It can Wieloński 2000) . Thus, the integration with Western Europe creates the necessity of eliminating this gap, i.e. by increasing efficiency, innovativeness and competitiveness of industries. However, in the transformation years the extent of these changes was limited by a lack of significant financial resources, both public (enabling pro-active industrial policy) and private (determining inclusion on a larger scale in the restructuring process). To a large extent, the liquidation of the structural gaps depended on foreign capital (Wieloński & Durydiwka 1994) . So it was necessary to open the economy to the influx of this capital. As part of the share of foreign capital in the reconstruction of the Polish economy it was primarily expected new jobs will be created, productive apparatus modernised and expanded, new technologies transferred, corporate governance improved, supply to the domestic market increased and diversified, as well as balance of trade and payments of the country improved (Karpiński 1994). The expected benefits in relation to industrial enterprises were mainly as follows:
• ownership restructuring of enterprises, assisting privatisation, preventing bankruptcy; • improving the qualifications of employees and creating better working conditions, as well as increasing remuneration; • introducing modern production technologies that enhance efficiency of economic activity, less negatively affecting the natural environment, through which it is possible to increase the competitiveness of the quality of products; • enabling easier access to world markets and integrating with the global industry by entering into the existing networks of international production and sales corporations.
As Holland and Pain (1998), Pavlinek (2004) and Kiss (2007) noted, FDI has played a relevant role in the post-communist economic transformation of Central and Eastern European countries. Since the beginning of the economic transformation Poland enjoyed a relatively high interest of foreign capital. Until the global economic crisis, i.e. 2007, there was a strong upward trend in the inflow of direct foreign investment to Poland (Fig. 3) . A clear collapse took place in 2008 and later in 2012. Recent data according to UNCTAD for 2013, calculated according to the new methodology indicate negative values, which mean that the value of investments withdrawn that year exceeds the inflow of investments.
As indicated by the data on business entities with foreign capital, both the number of entities (Fig. 4A ) and the number of their employees (Fig. 4B) as well as the value of capital (Fig. 4C) , were systematically growing in the years 2000-2013. A slight decline was only observed in 2008-2009. They are an important part of the economy, since in 2013 they employed over 11% of the total, i.e. more than 1.4 million employees. About half of the workforce is employed in industrial enterprises, although the growth rate of the entities representing the industrial sector is lower than the total. Analysis of the structure of total invested capital by sections and divisions of NACE indicates that since the beginning of the economic transition until 2004 3 , 35.6 billion, i.e. over 44% of foreign capital (single investment value of over 1 million USD) was invested in the industrial sector, including nearly 40% in industrial production, mainly in the production of transport equipment and food products, while the remainder mainly in the financial sector -23.4%, trade and repairs -11.8%, as well as transport, storage manage-3 Data by PAIiIZ; later on this institution never published such detailed data ment and communications -9.7% (Tab. 2). Additionally, the share of foreign investments in non-productive activities was systematically increasing: the share of manufacturing section declined from over 60% in the mid 1990s.
Analysis of locational preferences reveals that the biggest interest of investors was evoked by Mazowieckie Voivodeship in which the largest number of entities with foreign capital operates; the rate of such entities per 10,000 population there is over 19 (Fig. 5) . Such spatial distribution of companies with foreign capital is partly due to their location in close proximity to Germany, the country of most active investors in Poland; for historical reasons these areas also have stronger socio-economic ties with Germany. In terms of the capital value and the number of people working in entities with foreign capital the largest and most industrialised regions in Poland dominate: firstly, Mazowieckie Voivodeship with the capital city, having almost half of the share of foreign entities and nearly 34% of the workforce, as well as Śląskie, Dolnośląskie and Wielkopolskie (Tab. 3). Although Wielkopolskie Voivodeship in terms of the capital in foreign entities ranks only fourth (8.1%), but in terms of the number of people employed it is in the second place, concentrating over 14% of employees in companies with foreign capital. There are thus large territorial disparities in FDI inflow into Poland. Basically, these investments are directed to the most developed regions of the country, with a high supply of skilled labour force, appropriate technical (especially transport) and social infrastructure as well as business environment, absorbent local market and where in the 1990s was a big offer of attractive companies for privatisation. The engagement of investors in less-developed regions is much lower, mainly the north-eastern Poland, i.e. Warmińsko-Mazurskie and Podlaskie voivodeships which show the highest rate of unemployment.
The result is a situation in which foreign investments do not contribute to obliterate the differences of regional development, as would be desirable, but they rather exacerbate these differences. This was not favoured, even though such were the initial assumptions, by the instrument of special economic zones which might have contributed to changes in the geography of investment flows in Poland. However, their disposition resulted from expectations of specific investors rather than conscious regional or industrial policy in terms of deconcentration of industry in Poland, which drew attention of many authors As a result, foreign and domestic investors directed their resources mainly to traditional Source: compilation based on CSO data industrial regions and centers, attractive for investments in terms of location and infrastructure, i.e. mainly in metropolitan areas (Fig. 6 ). This also drew attention of other researchers, including Domański (2001) and Śleszyński (2007) -the latter observed that the urban centers of the so-called 'big five' (Warsaw, Poznań, Kraków, Tri-City, Wrocław) in 2004 had about 60% of enterprises with foreign capital. He also noted the regularity that companies with foreign capital were more often located in major metropolitan areas, and less frequently in other voivodeship capitals (Śleszyński 2007) . This had of course positive effects in terms of reindustrialisation processes of these industrial areas, especially of Upper Silesia. Domański (2001) also stressed -as a result of his research on foreign capital in Polish industry -the prevalence of investment in the regions hitherto well-developed leads to widening the socio-economic polarisation. Furthermore he noted that in the 1990s these investments were rather targeted at local markets and to a lesser extent at external market, i.e. using export opportunities; an advantage of investments in existing enterprises over greenfield projects was also noticeable. In the first decade of the twenty-first century this trend was partly reversed and the 'sprawl' of inflow of investments into more peripheral areas was observed, but the concentration in metropolitan areas and in western Poland is still visible.
Considering the role of foreign capital in the restructuring of industry, we need to agree with the conclusions of Domański (2001) that, generally speaking, the balance of the effects of the inflow of foreign capital is positive for Poland's industry, although it is possible to specify individual exceptions for specific investments. Foreign investments increase the competitiveness of enterprises and of the entire economy of Poland by introducing more modern technologies and production organisation, which increase their efficiency and structural changes. Higher quality products (connected with the inclusion of Polish products into foreign market networks) trigger higher export of industrial products, especially to the European Union countries. It was confirmed by the results of Jensen's (2002) research, which indicate that FDI has affected positively the technology intensity of the Polish export base. Noteworthy is the modernisation of technology that reduces the negative impact on the environment. Investors also influence the improvement of the competitiveness of local enterprises and of staff qualifications and thus shape the comparative advantage of some cities and regions in Poland. What is important is generating additional benefits related to cooperation with local suppliers of goods and services, which affect the increase in employment in cooperating companies and thus generate the so-called multiplier effects (good examples are investments in the automotive industry in Silesia -see Rachwał & Wiederman 2008) . It should be noted that the changes in the labour market under the influence of foreign capital take place to a lesser extent by quantitative growth, but more by qualitative changes. New jobs are essentially the result of greenfield investments, while the purchase of companies by an investor was followed by a reduction of employment.
Unfavourable liquidation of plants belonging to foreign companies is quite a rare phenomenon and generally follows the transfer or concentration of production at other plants in Poland, not relocation to other countries. The beneficial effect of foreign investment was also detected in previous studies in industrial enterprises of south-eastern Poland (e.g. Rachwał 2006). They show clearly that companies taken over by foreign capital more quickly implemented restructuring strategies, modernised or changed production lines in order to improve the quality and competitiveness of products, and consequently deepened and expanded markets, also foreign, improving their financial condition. As earlier analyses (Rachwał 2010b) indicate the highest number of workers and highest sold production value were performed by the divisions 'manufacture of food products and beverages', 'manufacture of machinery and equipment' as well as 'manufacture of metal products'. Relatively important role was played by coal mining. Modern production divisions (30 to 33 by NACE Rev. 1.1) showed a relatively low potential of employment and gross value added. Analysis of the dynamics of employment changes in industry by sections in 1995-2007 showed a large, more than twofold increase in employment in the divisions 'manufacture of office machinery and computers' and 'waste treatment', but one needs to be aware of negligible importance of these sectors in the employment potential (employment in a base year was very low).
The largest decrease in employment and sold production value (even by 50%) was recorded in the traditional industrial sectors, such as mining, textiles, manufacture of clothing, leather and related products. This is an obvious consequence of the diminishing role of coal and lignite in the economy and -since the 1990s -systematic losing the position by Poland as a country with low production costs, which are crucial in the case of textiles and clothing production. Different dynamics of change in the various sectors meant that in those years there occurred significant changes in the share of individual divisions in the structure of employment and sold industrial production. The most traditional, labour-intensive industries, such as mining, manufacture of clothes, textiles and leather products, but also the production of machinery and equipment, energy and chemical industries lost their importance. The share of such sections as manufacture of metal, rubber and plastic products, manufacture of furniture and motor vehicles increased significantly in the structure. It is difficult though to include these divisions to the industries most advanced technologically. It seems this is the reflection of large investment of foreign capital in those sectors of industry, particularly in the automotive industry (Domański et al. 2005 (Domański et al. , 2008 (Domański et al. , 2013 Pavlínek 2006; Pavlínek et al. 2009; Wójtowicz & Rachwał 2014) .
Available data on the structure of employment in industry by sections of NACE Rev. 2.0 in the period 2005-2013 point to a continuation of these trends. On the one hand, there is still a considerable drop in the share of traditional industries, such as manufacture of clothing and textile goods, while the share of manufacture of metal products, electrical appliances, rubber products and motor vehicles is growing in the structure (Tab. 4). These changes should be seen as a positive expression of reindustrialisation processes and adaptation of the Polish industry to the conditions and development of innovative knowledge-based economy.
As indicated by earlier analyses (Rachwał 2010b, 2011b), the sectoral structure of the Polish industry in transition is conforming to the structure of some more economically developed EU countries, although back in the 1990s it was more similar to other countries of Central and Eastern Europe.
Transformation of the spatial structure of the industry of Poland Spatial structure of industry, especially in the regional setting, shows certain inertia associated with relatively high stability of the existing industrial potential in the region and a relatively slow investment process. Analysis of the share of voivodeships in the structure of employment in industry and construction in [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] (Fig. 3) indicates a large share of the traditionally highly industrialised voivodeships: Śląskie, Mazowieckie and Wielkopolskie. However, Śląskie Voivodeship significantly reduced its share in the national potential of employed in industry from over 20% to less than 17%; similarly, a rather significant drop of more than one percentage point was recorded for Mazowieckie, whereas Wielkopolskie increased its share significantly. High and increasing share of industry in employment is also recorded by Dolnośląskie. This is a consequence of intensive development of industry in the first decade of the twenty-first century in the metropolitan areas of Poznań (cf. Wdowicka 2002) and Wrocław (cf. Brezdeń 2006).
Analysis of location quotients (Lq) for those working in industry and construction indicates that the largest concentration of industrial activity occurs in the south-western and central voivodeships of Poland, particularly in Śląskie, Dolnośląskie, Wielkopolskie, Mało-polskie and Łódzkie (Fig. 8A) . These are the regions traditionally highly industrialised, such as Śląskie Voivodeship undergoing reindustrialisation, and those in which in the years of transition many new investments were located, mainly of foreign capital, in the medium tech industries, e.g. automotive industry or the production of household appliances, particularly in the metropolitan areas of Poznań, Wrocław and Łódź.
In the analysed period of time the biggest drop in the value of the quotient was found in Śląskie Voivodeship, while the biggest increase was recorded in Wielkopolskie; however, the image of the spatial structure remains virtually the same, because the changes are small (Fig. 8B) .
The structure of the industry by sold production index by voivodeship is slightly different. The largest share is represented by Mazowieckie Voivodeship, in which, similarly to Wielkopolskie, Dolnośląskie and Pomorskie, there was a large increase in the share (Fig. 9) . It is the effect of the location of new investment and growth of more technologically advanced industries in these regions. The voivodeships losing their share in the structure of sold production include Ślą-skie, Małopolskie, Opolskie, Kujawsko-Pomorskie and Zachodniopomorskie. Analysis of location quotients for sold industrial production indicates a somewhat different spatial picture than that of the employment ratio (Fig. 10A) . First of all, the indices are slightly higher (for a better view the maps preserved the same colour scale), and the voivodeships with relatively high Lq also include Mazowieckie and Pomorskie. It should also be noted that the changes (Fig. 10B) . Larger declines in the value of the quotient were recorded primarily in Śląskie Voivodeship and other regions of southern Poland, as well as in KujawskoPomorskie, while the growth was recorded in such voivodeships as Wielkopolskie, Dolnośląskie, Pomorskie and Mazowieckie, which observed the location and dynamic development of more technologically advanced industrial enterprises.
The calculated coefficient of localisation (Florence's concentration index) suggest a slight increase of concentration of the industry by voivodeships, and in the case of sold production these indices are higher than in the case of a number of employees. This indicates a higher degree of concentration of technologically more advanced industries of high value of sold industrial production. The analysis of location quotients at supralocal level (poviats) indicates high concentration of industry in the traditionally shaped industrial districts and centers, even in the period of central control over the economy (Fig. 11) . High rates of Lq both for employed in industry and construction as well as of sold production are primarily in the capitals of the current 16 and former 49 voivodeships. Traditionally, high rates are recorded in Upper Silesia and in other metropolitan areas: Poznań, Wrocław, Łódź, Warsaw and Kraków. This refers to the traditional industrial districts of Poland though, as pointed by Gierańczyk and Stańczyk (2001) , the ranges of these districts are shrinking, and some of them disappeared in light of the adopted traditional criteria of delimitation.
Conclusions
The analysis of structural changes of the industry of Poland and changes in the role of this sector in the economy of the country in the period of economic transformation allows drawing the following conclusions:
• ownership changes in the industry of Poland led to a situation in which the majority of companies operating before 1989 were privatised; to a large extent, this was done with the participation of foreign capital due to the limited resources of the national capital, especially in the initial period of transformation; • generally speaking, as shown by previous studies, privatisation has contributed Source: study based on CSO data (Rachwał 2014) value and investment outlays in Poland shows a downward trend, as in most EU countries (as shown by earlier studies), however, a slight increase in this share was recorded after 2000 in the case of production indicators; Poland still belongs to the EU countries with a high share of industry in the economy; • the share of industry in gross value added is several percentage points higher than the share of industry in the structure of employment, reflecting the diminishing importance of the industry in activation of labour resources, while maintaining its role as the economic base; • in the structure of employment and sold production in the transition period the traditional sectors, like mining, textiles, metal production, or clothing, lose importance which is associated with the relocation of this type of activity to the countries with lower labour costs; this trend, from the point of view of the objectives of the reindustrialisation and the construction of the knowledge-based economy in Poland, should be seen as positive; • in the light of previous studies it should be noted that changes in the sectoral structure of industry in Poland is becoming similar to the structure of the highly developed EU countries such as France and the United Kingdom, which from the point of view of the objectives of economic transformation should be considered as a phenomenon of great benefit; • however, still the most technologically advanced industry sectors have a relatively small share in the structure of the industry, which, as indicated by earlier studies, may be associated with low level of innovativeness of the Polish economy and the low level of spending on research and development compared with other EU countries; • analysis of the spatial structure changes of the industry of Poland still shows a large share of industry in the economy of the regions; high location ratios were recorded in the traditionally highly industrialised voivodeships of south-western and central Poland; • the process of industry deconcentration is noticeable, particularly in Śląskie Voivodeship; however, industrial capacity does not shift towards the peripheral voivodeships of minor importance for industry in the economy, but to the regions with traditionally strong industrial potential, such as Dolnośląskie, Wielkopolskie and Łódzkie; • changes in the spatial structure of the industry indicate deepening interregional disparities in the development of the industry rather than reducing them; this indicates difficulties in the implementation of regional policy, which in its assumption should enhance inter-regional cohesion and lead to levelling of contrasts in the development of individual regions; as shown by previous studies, the instrument of special economic zones, which was to favour it, did not fulfil its role; • foreign capital had a large role -generally positive in terms of economic effectsin the processes of privatisation, industrial restructuring and the transformation of its branch structure; however, it did not contribute much to change the spatial structure of the industry, as it tended to concentrate in large urban areas, mainly in major metropolitan areas; • as a result, concentration of industrial activity in the traditionally highly industrialised industrial districts is observed, mainly in the metropolitan areas of the Upper Silesian Industrial District, Poznań, Wrocław, Łódź, as well as partly in Warsaw, Kraków and Tri-City. The changes in the spatial and branch structure have a very evolutionary pace, which is seen especially in the regional (voivodeships) level. These changes are more visible at a supra-local level (poviats); significant changes in the functioning of one very large company or a group of large companies, especially in the conditions of the global economic crisis, are well visible in spatial systems of low potential. The traditional strong industrial centers of large cities (especially those on the rights of urban poviats) such changes had no significant effect on the concentration of industry in their area. This reflects the relatively high 'inertia' of this sector of the economy, including the recent recession in the world economy, which very moderately affected Polish industry, as already identified in previous papers (Rachwał 2011 (Rachwał , 2014 .
Analysing the structural changes in the industry of Poland against European or global industry it is worth noting the much discussed issue of reindustrialisation, not only of Poland, but also other European countries. The economic crisis demonstrated that such action is necessary in order to increase innovativeness and boost economic development, including the reduction of the unemployment rate. Several years ago, pointing to the need for reindustrialisation in the public discourse would have been seen as something ridiculous. It turned out, however, that the countries that have gradually resigned from industrial activities in favour of services, did not always cope in the conditions of modern economy, particularly in times of crisis, which also showed that markets were not sufficiently effective. Realising the historical experience (e.g. the rapid development of Finland or Ireland in the second half of the twentieth century), and awareness of the limitations of interpretation of contemporary economic changes in the light of the theory of the three sectors (as pointed out in previous papers), it is clear that such reindustrialisation seems necessary, if based on modern, innovative knowledge-intensive branches of industry.
The above is confirmed by the experiences of the countries of Central and Eastern Europe, which in the second phase of the transition period maintained or even increased their industrial potential, which positively translated into the results of the whole economy. The reindustrialisation policy was also included in the industrial policy objectives set out in the EU development strategy by 2020 (European Commission 2010; cf. Ambroziak 2014; Heymann, Vetter, 2013) . After Gawlikowska-Hueckel (2014), a clear evolution of the European Commission's approach to industry should be noted, resulting in the reindustrialisation process being supported by the cohesion policy via financing smart strategies and investments, also in the industrial sector. However, as the author concludes, actions envisaged in the strategy may not be effective, because the development of a modern, European industry will depend mainly on localisation preferences of corporations which in the conditions of globalisation have become independent players and decide on the location according to their interests. Unfortunately, in the light of the key documents on the industrial policy of Poland, there is no clear statements that would confirm a high priority of industry; instruments of the sectoral type that could lead to its revival have not been identified, although the legitimacy of sectoral interventions are indicated by independent experts (Gawlikowska-Hueckel 2014). Some of Poland's regions have a strong industrial base, so steps should be taken to further modernise it, improving its innovativeness and competitiveness. It seems however that the effects of these changes would be much greater with the support from the state industrial policy, which at this point seems too limited in relation to the objectives of reindustrialisation. The need to strengthen the institutional processes of reindustrialisation, especially outside metropolitan areas, was pointed out by Lux (2015) . As Ambroziak (2014) noted, there is no solid legal basis upon which to establish common goals, instruments and institutional mechanisms of reindustrialisation policy; moreover this concept is economically questionable, and any new industrial policy should not be treated as a solution to all the problems in all Member States. It seems, however, that this new approach to industrial policy is right, given the important role of industry in the economy, even today in the postcrisis era. This policy should strengthen the competitiveness of European industrial companies, which play an important role in the development of a knowledge-based economy (Rachwał 2013) .
Finally, what needs stressing is a large involvement of Polish economic geographers in conducting research referring to the key problems of economic transition, especially the issue of changes in ownership, sectoral and spatial structure of industry, despite the difficulties in obtaining data, especially at the local and supra-local or individual entities data on the functioning of enterprises. Furthermore, these analyses, also of a geographical nature, are more and more often developed on the basis of other disciplines, mainly in economic sciences. This demonstrates the potential and viability of economic geography and maintaining the ability to deal with the challenges of new fields of research, also for the purposes of application of economic policy. Unfortunately, as noted by Stryjakiewicz (2014) , industrial geographers had too small a share in formulating programmes of economic development and restructuring of regions and industrial branches, which resulted from many causes, including certain weaknesses of the Polish industrial geography. During the transition the Polish industrial geography was seeking new fields and research methods, because until 1989 there was no work in the literature relating to the transformation of socio-economic systems on such a scale that took place in Central and Eastern Europe at the turn of the twentieth and twenty-first century.
Editors' note: Unless otherwise stated, the sources of tables and figures are the author's, on the basis of their own research.
